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It was proposed by Martin and Lomax (4) that a fast elliptic solver could be used to generate an iterative scheme for solving the difference equations appearinj in compressible flow calculations. In the simplest case consider the small disturbance equation
where ^ is the velocity potential, and M :s the local Mach number, which is related to the free streatu Mach number M. by the formula
An iterative scheme can be constructed by putting the Laplacian on the left and the nonlinear terms on the right. Let v n be the solution for ^ at the nth iteration. The,, whe re
and since K is Her.utian
where P1/2 y = K 1/2 x Th us
This estimate serves to indicate that for subsonic flows the scheme should converge at a rate independent of the mesh size.
The above analysis also suggests -hat it is doubtful whether such a scheme would converge for a superson. -6-
The first example is the 64.410 airfoil at Mach .720.
In this cese the residual was reduced from t i10 -1 to 10-9 in 26 cycles on the coarse mesh, and then from ti 10 a shock-free supercritical airfoil designed by Garabedian [6] .
In this case 27 cycles were required to reduce the largest residual to 10 -9 on the coarse mesh, and ano`:her 27 cycles to reduce it to 10 -9 on the fine wesh. In corresponding calculations using relaxation steps without the Poisson steps the largest residual was still ,,10 -6 after 2.000 cycles on the fine mesh.
The second variant treats the potential equation in conservation form using a rotated difference scheme in the supersonic zone [5] . In this case the residual is evaluated Applying the Routh Hurwitz test, it can be verified that J has at least one root in the right half plane when n > 4.
